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WHAT IS CLAIMED IS: 



10 



^1. A semicVductor chip having a substrate of 
a first conductivity type, the chip comprising: 
a pad; 

an electrostatic^ discharge (ESD) positive ring; 
an ESD negative i;ing; and 

a plurality of floating lateral clamp diodes 
connected to the pad so\ that a first floating lateral 
clamp diode is connected to the pad and the positive 
ring, and a second floating lateral clamp diode is 
connected to the pad and t5he negative ring. 
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2. The chip of cla 
lateral clamp diode compr 
a well of a second c 



first conductivity type, 
surface, the plurality of 
electrically connected tc 



n.m 1 wherein a floating 
.ses : 

: onductivity type formed in 
the substrate, the well hiving a surface and a dopant 
concentration ; and — ^ 

a plurality oifgpaceil-apart first regions of the 

each first region having a 

first regions being 
gether, and formed in the 



well so that the surface I of the well encircles the 
surface of each first region. 

3. The chip of claim 2 and further comprising 



» a DQCoiid j-eylun of — fe-tre — s 1 



fecoiid conducLiviLy type; — the- 
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second region having a surface, and being formed in 



the well so that <xh£~ surf 
encircles the suiirSce of 
surface of each first reg 



ace of the second region 
-he well that encircles the 
Lon, the second region 



having a dopant concentration that is greater than 
-fcfe e dopant ■concenlidLiuii Li Llie W^3 Tl . 



9& 



p^i^^ ' T ^ e c k*P °A claim 1 wherein the ESD 
positive ring encircles the periphery of the chip. 



5 . The chip of cLLaim 1 wherein the ESD 
negative ring encircles \ the periphery of the chip. 

6. The chip of clc^ini 1 and further including 
15 an ESD switch connected t\> the ESD positive ring and 

the ESD negative ring. 



20 



25 



7. The chip of claiim 1 and further including a 
plurality of ESD switches which are each connected to 
the ESD positive ring and the ESD negative ring. 



8. The chip of cla 
is located in a c^er of 



lfli 7 wherein an ESD switch 
^he chip. 



9 . The chip of clain 7 wherein one or more ESD 
switches are located betweqn two adjacent corners of 
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10. The chip of claim 1 wherein a floating 
lateral clamp diode comprises: 

a well of a second conductivity type formed in 
the substrate, the well hajving a surface and a dopant 
concentration ; and 

a first region of the] second conductivity type 
formed in the well, the first region having a 
surface, and a dopant concentration that is greater 
than the dopant concentration of the well; 

a plurality of spaced-Wpart second regions of 
the first conductivity typel each second region 
having a surface, the plurality of second regions 
being electrically connected together, and formed in 



the first region so that the 
region encircles the surface 

11. The chip of claim L 



surface of the first 
of each second region. 

0 and further comprising 



25 



a third region of the second 
third region having a surface 
the first region so that the 
region encircles the surface 
encircles the surface of eachl second region, the 
third region having a dopant (concentration that is 



conductivity type, the 
, and being formed in 
surface of the third 
f the first region that 
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12. The chip\of claim 1 wherein the ESD 
positive ring and che ESD negative ring are floating, 



13 . The ch: 
ring is connec 



of \claim 1 wherein the ESD positive 
sd to tone or mo^e VCC package pins . 



14. The chip-^of claim 1 wherein the ESD negative 
ring is connected to one or more ground package pins. 



10 15 . A semiconductor! chip having a substrate of 

a first conductivity type\ the chip comprising; 
a plurality of pads; 
an electrostatic discharge (ESD) negative ring; 
a plurality of ESD positive lines; 
15 a plurality of ESD switches connected to the ESD 

positive lines and the ESD riegative ring so that each 
positive line is connected t^> the negative ring via 
an ESD switch; 

a plurality of first flokting lateral clamp 
2 0 diodes connected to the pads bo that each first 

floating lateral clamp diode |_s connected to a pad 
and the negative ring; and 

a plurality of second floating lateral clamp 
diodes connected to the pads sp that each second 
25 floating lateral clamp diode ip connected to a pad 
mid a pubiLive line. 
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16. The chip, 
second floating 1 
& pocitivo line. — 




claim 15 wherein a plurality of 
1 clamp diodes are connected to 



17. The chip of claim 15 wherein a first 
floating lateral clamp qi ode comprises: 

a well of a £eoe*6)cl fconducjtivity type formed in 
the substrate, thee welli having a surface and a dopant 
concentration; and 

a plurality of spa 
first conductivity £ 



-apart first regions of the 
ich first region having a 



surface, the plurality of first regions being 
electrically connected together, and formed in the 
well so that the surface of\ the well encircles the 
surface of each first region. 

18. The chip of claim 17i and further comprising 
a second region of the second conductivity type, the 
second region having a surface ,1 and being formed in 
the well so that the surface ofl the second region 
encircles the surface of the well that encircles the 
surface of each first region, tlie second region 
having a dopant concentration tmat is greater than 
£he -dopant cojacontratiaKu - o . f -- thQ |woll *. 

19 . /The chip of claim 15 wherein the ESD 
negative/ring encircles the periphery of the chip. 
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20. The chip of claim 15 wherein a first 
floating lateral clamp \diode comprises: 

a well of a second! conductivity type formed in 
the substrate, the well \having a surface and a dopant 
concentration; 



a first region df tt\e sec 
formed in the well, tiie f\j_r 
surface, and a dopant 
than the dopant cone 

a plurality erf spad 
the first conductivi 



d conductivity type 
region having a 
entration that is greater 
ton of the well; 
apart second regions of 
each second region 



ty type 

having a surface, the plurality of second regions 
being electrically connected! together, and formed in 
the first region so that the t surface of the first 
region encircles the surface tof each second region. 



21. The chip of claim 
a third region of the second 
third region having a surface 
the first region so that the 
region encircles the surface 
encircles the surface of eachl second region, the 
third region having a dopant concentration that is 



0 and further comprising 
conductivity type, the 
, and being formed in 
surface of the third 
of the first region that 



- 43 - 



(Atty Docket No. NSC1-D8400 - NS3921) 



PATENT 



5=1 



10 



15 



20 



25 



22. The chip of claim 15 wherein an ESD positive 
line is connectecL^eo <pn^sir more VCC package pins. 



23 . The chip o^cllaim 15 wherein the ESD 
negative ring is connected to one or more ground 



package pins , 



\ 



24. A method for forming a semiconductor chip 



having a substrate of a first: 
method comprising the steps c 

forming a pad; 

forming an electrostatic 
positive ring; 

forming an ESD negative 

forming a p],A*3f«4ity of f 
diodes connected torffle pad s 
lateral clamp diode^is connec 
positive ring, and a second f . 
diode is connected to the pad 



conductivity type, the 
f : 



discharge (ESD) 
ring; and 

Loating lateral clamp 
:> that a first floating 
:ed to the pad and the 
oating lateral clamp 
and the negative ring. 



lcimp 



25. The method of claim 
forming a floating lateral c 
steps of: 

forming a well of a sec 
the substrate, the well having 

>rnnrflnfrafj on; and 



24 wherein the step of 
diode comprises the 



or d 



conductivity type in 
a surface and a dopant 
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spaced 



forming a plurality of 
regions of the first conductivi 
each first region having a surfkc 
first regions being electrical! 
and formed in the well so that 
well encircles the surface of 



26. The method of claim 2 
comprising the step of forming 
second conductivity type in the 
region having a 
so that the surfa 




-apart first 
ty type in the well, 
e, the plurality of 
connected together, 
i:he surface of the 
first region. 



each 



and further 
second region of the 
well, the second 
e, and beilng formed in the well 
the second region encircles 



the surface of the well that encircles the surface of 
each first region, the second region having a dopant 
concentration that is greater thpn the dopant 
concentration of the well. 



27. A method for forming a 
having a substrate of a first c 
method comprising the steps of: 
forming a plurality of pads 
forming an electrostatic di 
negative ring; 

forming a plurality of ESD 
forming a plurality of ESD 
Jrhp ESD pocitivo linco and tii& 



semiconductor chip 
ivity type, the 



onduct 



charge (ESD) 



positive lines ; 
witches connected to 
E9D negative ring oo 
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that each positive line is\ connected to the negative 
ring via an ESD switch; 

forming a plurality of\ first floating lateral 
clamp diodes connected to tie pads so that each first 
floating lateral clamp diode} is connected to a pad 
and the negative ring; and 

forming a plurality of feecond floating lateral 
clamp diodes connected to thi pads so that each 
second floating lateral clamp^ diode is connected to a 
pad and a positive line. 



2 8 . The meth 
of second floating T 
to a positive line 




aim 127 wherein a plurality 
clamp diodes are connected 



29. The method of claim 2(7 wherein the step of 
forming a first floating laterajL clamp diode 
comprises the steps of: 

forming a well of a second {conductivity type in 
the substrate, the well having q surface and a dopant 
concentration ; and 

forming a plurality of spacfed-apart first 
regions of the first conductivity type in the well, 
each first region having a surfaae, the plurality of 
first regions being electrically {connected together, 
and formed in the well so that tne surface of the 
wol 1 nnr.i rnl on — the . , surface of eacp. first regri r on -r 
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30. The method of claim 2 9 and further 
comprising the step of fonAing a second region of the 
second conductivity type in\ the well, the second 
region having a ^ur£p4e, an<fl being formed in the well 
so that the surf acfe—Wr the iecond region encircles 
the surface of the well than encircles the surface of 
each first region, the seconp region having a dopant 
concentration that is greatepr than the dopant 
*Qonct=rii Li. a Li un O £ — Cllti wellr 




- 47 - 



(Atty Docket No. NSC1-D8400 - NS3921) 



